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Unit 4: The Periodic Table

Free Response Review #1

Directions: The suggested time is about 15 minutes for answering the constructed response section of the chemistry
test. The parts within a question may not have equal weight. For calculations, show all your work in the spaces
provided after each part. Pay particular attention to the proper use of units. Be sure your final answer is rounded to
the correct number of significant figures. Make sure your work is legible. lllegible work will receive a grade of zero.

Question 1 [10 POINTS]
Answer the following questions related to the properties of magnesium and aluminum.

Atomic Diagrams of Magnesium and Aluminum
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A. Write the complete orbital electron configuration for a neutral atom of magnesium in the ground state. [1
POINT]
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B. Write the complete orbital electron configuration for a neutral atom of aluminum in the ground state. [1
POINT]
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The Periodic Table

C. The table below represents the first ionization energy for the elements in Period 3. The missing first
ionization energy values are 496 kl/mol, 578 kl/mol, 738 kJ/mol, and 789 kJ/mol. Use these values and your
understanding of the trend of first ionization energy to complete the table below. [2 POINTS]
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Sodium 11 Na Hqg(,
Magnesium 12 Mg +38 ] 6] y 2/3
Aluminum 13 Al = W;L(Wﬁ o

Silicon 14 Si F29
Phosphorus 15 P 1012

Sulfur 16 S 1000

Chlorine 17 cl 1251

Argon 18 Ar 1521

D. Explain why the first ionization energy of sulfur is lower than that of phosphorus. [2 POINTS]
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E. Which element from Period 3 will have the largest electronegativity? Explain. [2 POINTS]
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F. Write the complete orbital electron configuration for the most commonly formed ion of the element chosen
in Part E. [1 POINT] gamed 1 e”
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i. ldentify one other neutral atom or ion that is isoelectronic with the most commonly formed ion of
this element. [1 POINT]
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